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ON-LINE IMAGE RECONSTRUCTION IN HELICAL CT SCANNERS 

FIELD OF THE INVENTION 

Tlie-present-4nvention~r€lates-generally-^^ 

and specifically to multi-slice CT scanners having helical scan paths. 

BACKGROUND OF THE INVENTION 

Helical-path CT scanners are well known in the art. Generally, such scanners comprise 
an X-ray tube, moimted on an annular gantry, so as to revolve continuously about a subject 
being imaged. The subject lies on a bed, which is translated continuously through the gantry 
simultaneously with the tube's revolution. An array of X-ray detectors on the opposite side of 
the subject from the X-ray tube receive radiation transmitted through the subject. The 
detectors generate signals proportional to the attenuated X-ray flux incident thereon. The 
signals are pre-processed to produce attenuation data, which are used in reconstructing images 
of the subject. In "third-generation" scanners, the array of detectors is moimted on the gantry 
so as to revolve along with the X-ray tube, whereas in "fourth-generation" scanners, the 
detectors are arrayed in a ring, which is generally stationary. 

The axis of translation of the bed (conventionally the Z-axis) is generally parallel to 
the long axis of the subject's body, which is typically perpendicular to the plane of revolution 
of the tube. Thus, the path of the X-ray tube relative to the subject generally describes a helix 
about this axis, and X-ray attenuation data received from the X-ray detector array similarly 
correspond to a series of helically-disposed angular "views" through the subject. 

In order to reconstruct a planar cross-sectional image slice of the subject at a desired 
axial position, based on the helical-scan views, effective attenuation values for each of a 
plurality of points aroimd a circumference of such a planar slice are derived by interpolation 
between data received in the original helical-path views. For each of the plurality of points, 
the respective effective attenuation values thus correspond to the approximate attenuation 
along rays within the planar slice that pass through the point. For 360^ reconstruction, as is 
known in the art, the plurality of points are distributed around the entire circumference of the 
slice. For 1 80^ reconstruction, also known in the art, the points are distributed over an extent 
equal to half the circumference plus the "fan angle," i.e., the angular field of view covered by 
the fan-shaped X-ray beam. (For convenience in the following discussion, we will refer to the 
total angular extent of all the views that are collectively used in the reconstruction of a 
complete planar slice as the "reconstruction angle," typically 360^ or 180^.) The interpolated 
effective attenuation values are filtered and back-projected to produce the cross-sectional 
image. 

In general, to derive effective attenuation values for a given view angle and axial 
position, it is necessary to interpolate between actual data from at least two different views at 
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that view angle, bracketing the axial position of the planar slice. The two views are acquired 
in successive scan segments, separated by the full reconstruction angle. Because data from 
two different scan segments must typically be combined to reconstruct each planar image slice, 
■data-from-the-e^li"er-of-the-two=s^^^^ 

comprising twice the total reconstruction angle, are thus needed to produce a single cross- 
sectional image. Reconstruction of each planar image slice lags behind acquisition of the data 
in the earlier of the two scans by at least the time it takes the tube to make a full scan around 
the subject. By comparison, in axial (non-helical) CT scanners, successive views may be 
processed in a "pipeline" data flow, so that the slice image is displayed with a minimal delay 
after completion of a single scan. The lag in helical scan reconstruction is particularly 
disadvantageous when CT imaging is used to track the progress of a physiological process, 
such as the flow of a contrast material. 

Multi-slice helical-path scanners are known in the art. For example, U.S. patent 
5,485,493, which is incorporated herein by reference, describes a multiple-detector-ring spiral 
scanner with relatively adjustable helical paths, in which two adjacent, parallel slices are 
acquired along two parallel paths simultaneously or sequentially. Data corresponding to 
planar slices are derived by interpolating between data acquired along the two helical paths. 
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SUMMARY OF THE INVENTION 

It is an object of the present invention to provide a method for on-Une image 
reconstruction of helical-scan CT data. 

In one aspect of t he present invention , -the GT-data comprise- multiple-slice-CT-data, 

acquired using a multi-row detector array. 

In preferred embodiments of the present invention, a multi-slice helical-scan CT 
scanner comprises an X-ray tube, mounted to revolve on an annular gantry about a bed on 
which a subject lies, and a detector array. The bed is advanced through the gantry along a 
translation axis that is generally parallel to the long axis of the subject's body. The X-ray tube 
thus describes a generally helical trajectory about the subject's body and irradiates the subject 
from multiple positions, or "views," along this trajectory. The detector array preferably 
comprises two or more parallel rows of X-ray detector elements, each row having a long axis 
disposed in a generally circumferential direction with respect to the long axis of the subject's 
body. The detector elements receive radiation that has passed through the subject's body at 
each of the views and generate signals responsive to attenuation of the X-rays. 

Preferably, for 360^ CT image reconstruction, the width of the detector array which is 
exposed to radiation, measured in a direction parallel to the translation axis, is substantially 
greater than the pitch of the helical trajectory. For 180^ reconstruction, the width of the 
detector array which is exposed to radiation is substantially greater than half the pitch of the 
helical trajectory. In some cases a portion of the width which is exposed to radiation may be 
reduced if the detector is partially blocked by radiation. 

For each view, the two or more rows of the array simultaneously generate 
corresponding line attenuation signals. These signals are preprocessed, as is known in the art. 
The resultant line attenuation data are interpolated to generate geometrically-corrected 
effective attenuation values, which are associated with planar slices through the body that are 
generally perpendicular to the translation axis. The corrected effective attenuation values are 
filtered and back-projected to calculated CT values, which are used to update cross-sectional 
CT images substantially in real time. 

In preferred embodiments of the present invention, an effective attenuation value is 
calculated for each of a plurality of points on a periphery of each planar slice by weighted 
interpolation between first and second measured attenuation values, taken from respective first 
and second line attenuation signals within a single, multiple-slice view. The values are 
preferably calculated by linear interpolation, but may alternatively be calculated using non- 
linear or other helix interpolation schemes known in the art. The first and second line 
attenuation signals are derived respectively from data received simultaneously from first and 
second rows of detector elements. Thus, there is no need for any additional buffer memory to 
store data from a preceding scan (although the data may be stored if desired), and a complete 
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cross-sectional CT image may be acquired and immediately reconstructed within a time 
window corresponding to a single rotation of the tube over the reconstruction angle. 

In some preferred embodiments of the present invention, a time sequence of images of 
-a-sin gle planar slice at a selected axial position-is reco nstructed^^ as described-aboverusing-data- 



5 acquired from a helical scan in a vicinity of the position. Each unage in the sequence is 
reconstructed from data acquired during a different time "window." The successive images in 
the sequence are preferably processed and displayed on line, as described, for example, in an 
Israel patent application entitled "Real-time Dynamic Image Reconstruction," filed on even 
date, which is assigned to the assignee of the present patent application, and whose disclosure 

10 is incorporated herein by reference. 

In some preferred embodiments of the present invention, a series of planar slices are 
reconstructed at a corresponding series of axial positions covering a range of interest within 
the subject's body. Data are acquired from a helical scan in a vicinity of a first position in the 
# series. A first planar slice at the first position is then reconstructed and displayed, as described 

1 5 above, while data are acquired in a vicinity of a second, subsequent position in the series. This 
process of acquisition, reconstruction and display is preferably repeated with respect to a third 
position, fourth position, and so forth, over the entire series. 

In these preferred embodiments, the data acquired in the vicinity of each of the 
positions is preferably stored and used in subsequent image processing, reconstruction and 

20 display. Thus, for example, at least some of the data acquired in the vicinity of the first slice 
may be incorporated in the reconstruction of the second slice, and so forth. By using such 
overlapping data sets in reconstructing image slices at successive positions, closely-spaced 
slices may be produced, so that features within the subject's body may be seen in greater detail. 
Additionally, the CT scarmer may be adapted to reconstruct two or more such slices 

2 5 simultaneously, so that multiple slices may be reconstructed and displayed in rapid succession. 

It will be appreciated that the principles of the present invention are equally applicable 
to third- and fourth-generation CT scanners and to various image reconstruction methods, 
including 180^, 360^, fan beam and parallel beam reconstruction, as are known in the art. 
Moreover, although in the preferred embodiments described herein, the Z-axis, along which 
30 the bed advances, is generally perpendicular to the plane of revolution of the tube, the 
principles of the present invention may similarly be applied to CT image reconstruction using 
angled heUcal scan paths, as described in a PCT patent application, filed on even date, entitled. 
"Helical Scaimer with Variably Oriented Scan Axis," which is assigned to the assignee of the 
present invention, and whose disclosure is incorporated herein by reference. 

3 5 There is thus provided, in accordance with a preferred embodiment of the invention, a 

method for reconstructing a planar image slice in a CT scanner having a predetermined 
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reconstruction angle and including a detector array having n rows, n being an integer greater 
than 1, said method comprising: 

acquiring X-ray attenuation data from the detector array along a predetermined portion 



of"a~helical"scan~path'in~a"vicimty"of'an"axial"position~co^^ — 

5 wherein the portion has an angular extent that is generally equal to the reconstruction angle; 

processing the data to reconstruct an image of the slice, using data acquired 
substantially only along the first portion of the scan path. 

Preferably, acquiring X-ray data from the detector array comprises acquiring data from 
detector elements in at least two rows of the detector array, and processing the data comprises 
1 0 interpolating the data acquired from the at least two rows. 

Preferably, acquiring X-ray attenuation data along the predetermined portion of the 
helical scan path comprises acquiring data along a helical path having a pitch that is less than 

I or equal to (n-l)/n times a width of the detector array, measured in the axial direction, and 
wherein processing the data to reconstruct the image comprises processing the data using 360^ 

15 reconstruction. 

Alternatively, acquiring X-ray attenuation data along the predetermined portion of the 
helical scan path comprises acquiring data along a helical path having a pitch that is less than 
or equal to 2(n-l)/n times a width of the detector array, measured in the axial direction, and 
wherein processing the data to reconstruct the image comprises processing the data using 1 80^ 
2 0 reconstruction. 

Preferably, processing the data to reconstruct the image comprises processing the data 
for a given portion while the data is being acquired. 

A preferred embodiment of the method comprises acquiring data along a second, successive 
portion of the scan path, wherein processing the data to reconstruct the image comprises 

25 processing the data acquired along the predetemiined portion of the helical scan path while 
acquiring the data along the second portion. Preferably, processing the data acquired along the 
predetermined portion of the helical scan path comprises displaying the image while acquiring 
data along the second portion. Preferably, the method includes processing the data acquired 
along the second portion of the scan path to reconstruct a second image. Preferably, the 

30 method further includes storing at least some of the data acquired along the predetermined 
portion of the scan path, wherein processing the data acquired along the second portion of the 
scan path comprises processing the data acquired along the second portion together with the 
stored data acquired along the predetermined portion to reconstruct the second image. 

In a preferred embodiment of the invention, processing the data acquired along the 
35 second portion of the scan path to reconstruct the second image comprises deriving CT values 
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from the data and averaging the values with other CT values derived from the attenuation data 
acquired along the predetermined portion of the scan path. 

_ In a preferred embodiment of the invention, processing the d ata acquired along th e 
second portion of the scan path to reconstruct the second image comprises deriving CT values 
5 from the data and subtracting the values from other CT values derived from the attenuation 
data acquired along the predetermined portion of the scan path. 

Preferably, processing the data acquired along the second portion of the scan path to 
reconstruct the second image comprises producing an image of the slice having improved 
image quality. Preferably, processing the data acquired along the second portion of the scan 
1 0 path to reconstruct the second image comprises producing an image shovsdng a change in the 
body of a subject in a vicinity of the slice. 

In a preferred embodiment of the invention, processing the data comprises displaying 
the image and the second image in a cine mode. 

There is fiirther provided, in accordance with a preferred embodiment of the invention, 
15 a method for reconstructing a planar image slice in a helical mode CT scaimer having a 
predetermined reconstruction angle and including a detector array having a plurality of rows 
detectors, the method comprising: 

reconstructing said slice using data acquired during a first time window to form a first 
image; and 

20 reconstructing said slice using data acquired dxiring a later time window to form a 

second image. 

Preferably, the method includes successively displaying said first and second images. 

In a preferred embodiment of the invention, wherein the first and second images are 
reconstructed using data acquired by more than one row of detectors and wherein at least one 
25 of the rows used to reconstruct one of the images is different from any of the rows used to 
reconstruct the other of the images. 

In a preferred embodiment of the invention, the method includes reconstructing and 
displaying a third image of the slice from data acquired during a third time window. 

The present invention will be more fully understood from the following detailed 
3 0 description of the preferred embodiments thereof, taken together with the drawings in which: 
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BRIEF DESCRIPTION OF THE DRAWINGS 

Fig. 1 is a schematic illustration of a multi-slice helical-scan CT scanner, operative in 
accordance with a preferred embodiment of the present invention; 

Fi g . 2 is -a gra ph that- schematically-illustrates an-aspect of-the-operation of^the-scanner- - 

5 of Fig. 1, in accordance with a preferred embodiment of the present invention; 

Fig. 3 is a graph that schematically illustrates the aspect of the operation of the scanner 
that is illustrated by Fig. 2, in accordance with an alternative preferred embodiment of the 
present invention; and 

Fig. 4 is a graph that schematically illustrates another aspect of the operation of the 
10 scanner of Fig. 1, in accordance with a preferred embodiment of the present invention. 

DETAILED DESCRIPTION OF PREFERRED EMBODIMENTS 

Reference is now made to Fig. 1, which shows schematically a CT scanner 20, 
operative in accordance with a preferred embodiment of the present invention. Scanner 20 
comprises a bed 24, supported by a base 26, on which bed a subject 22 lies while his body is 

15 being imaged by the scanner. Scaimer 20 further comprises an X-ray tube 28, which irradiates 
subject 22, and a detector array 30, which receives X-rays from tube 28 and generates signals 
responsive to the attenuation of the X-rays in passing through the subject's body. Preferably, 
array 30 comprises multiple, parallel rows of X-ray detector elements 23. Tube 28 and array 
30 are mounted on an annular gantry 32, so as to revolve about subject 22. Simultaneously, 

20 bed 24 is advanced through gantry 32 along an axis 34, taken to be the Z-axis of a scanning 
coordinate system. Z-axis 34 is generally parallel to the long axis of the subject's body. 

Scanner 20 as pictured in Fig. 1 is of a type known in the art as a third-generation CT- 
scanner, characterized in that both tube 28 and detector array 30 revolve about subject 22. It 
will be appreciated, however, that the principles of the present invention and the methods of 

25 image reconstruction to be described below are equally applicable to other types of CT 
scanners, in particular fourth-generation CT scanners, in which the detectors form a 
substantially stationary ring aroimd subject 22. 

As tube 28 revolves and bed 24 advances, the tube describes a generally helical path 
aroimd axis 34. Preferably, bed 24 moves with substantially constant velocity, so that the 

30 helical path has a constant pitch. At each of a plurality of selected locations of tube 28, 
generally uniformly spaced along this path, data acquisition circuitry 36 acquires a "view," i.e., 
the circuitry receives signals from each element 23 of array 30 responsive to X-ray attenuation 
along a ray from tube 28 to the element. Each such view comprises a plurality of parallel line 
attenuation signals, each such line signal corresponding to one of the multiple rows of array 

35 30. 

For each view, data acquisition circuitry 36 performs signal normaUzation and 
logarithm operations, as are known in the art, to derive X-ray attenuation data corresponding to 
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each of elements 23. Image reconstruction circuitry 40 receives these data and performs 
interpolation operations to derive effective attenuation values at a plurality of points on a 
periphery of a planar image slice, at a selected position along Z-axis 34. For each of the 
-pluraht y of points.-each such effective-attenuation value -corresponds to-the-attenuation-along-a- 
5 ray in the slice that passes through the point. These effective values are filtered and back- 
projected, using methods known in the art, to produce a corrected, planar image slice at the 
selected position. A plurality of these planar image slices are typically produced, so as to 
reconstruct a three-dimensional CT image set of the body of subject 22. Preferably, these 
image slices are stored in image memory 42 and displayed by display unit 44, and they may be 

1 0 otherwise printed and/or processed as is known in the art. 

Fig. 2 illustrates the operation of CT scanner 20, in accordance with a preferred 
embodiment of the present invention. Array 30 is taken to comprise four parallel, adjoining 
rows of detectors 23, from which signals are received simultaneously at each view angle 9. 
Fig. 2 shows the respective detection areas of the four rows (along the Z-dimension), labeled 

15 as ROW 1 through ROW 4, over 360^ of rotation of gantry 32. As described above, the rows 
of array 30 advance along the Z-axis simultaneously with the revolution of tube 28, so that the 
view angle 9 increases linearly with Z from Gq to Gq + 360^ in each tum of the above- 
mentioned helical path described by the tube. 

As shown by Fig. 2, the helical path preferably has a pitch equal to 3/4 of the total 

20 width of array 30 in the Z-direction. Other values of pitch can also be used, and the principles 
of the present invention, as will be described below, can equally be applied to CT scaimers that 
include detector arrays having two, three or more rows. Preferably, for 360^ reconstruction 
and two-point interpolation of the attenuation values, the pitch of the helical path is equal to or 
less than (n-l)/n, where n is the mmiber of rows of the detector array. Under these conditions, 

25 an image can be reconstructed, as described below, from data acquired over a single 360*^ 
revolution of gantry 32. 

To reconstruct a planar image slice at position Zq, attenuation data are acquired from a 
plurality of views within a single revolution of tube 28, beginning and ending at a revolution 
angle Gq, as shown in Fig. 2. For each value of G around the periphery of the slice at Zq, an 

30 effective attenuation value is determined by interpolating between measured attenuation data, 
acquired in a single view from two rows of array 30. Thus, for example, an effective 
attenuation value corresponding to a view angle Gj in the planar slice at Zq will be found by 
appropriately interpolating between measured data from rows 2 and 3 at this view angle. In 
this manner, the entire planar sUce at Zq (or any other Z-axis position) is reconstructed from 

3 5 attenuation data acquired during a single revolution along the helical path of tube 28. 
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It is thus possible, if desired, to reconstruct the image in real time while the gantry 
revolves about the patient and data is acquired. The image will be displayed on display unit 44 
very shortly after the rotation is completed. 

— I-f^the-pit^~of-4he-helical-path-of-tube-^ 

width of array 30, for example, if the pitch is equal to half the width, then in accordance with 
the principles of the present invention, effective attenuation values may also be interpolated 
between measured data from more than two rows at each view angle within a single revolution 
of the tube. Widening the range of interpolation in this manner may be useful in reducing 
image artifacts. 

The preferred embodiment described here with reference to Fig. 2 assxmies that CT 
scanner 20 uses 360° reconstruction to produce the planar image slices. It will be appreciated 
here and in reference to other preferred embodiments of the present invention to be described 
below, that substantially similar preferred embodiments of the present invention are also 
possible using 180^ reconstruction. In 180^ reconstruction, planar image slices are 
reconstructed using data from a half-revolution only, with views covering 180^ or slightly 
more, as is known in the art. The 1 80^ technique gives faster reconstruction, at the expense of 
reduced resolution and contrast and/or increased image artifacts. In the descriptions herein of 
preferred embodiments of the present invention, imless indicated otherwise, it will be 
understood that the techniques described with reference to 360^ reconstruction are also 
applicable to 180^ reconstruction, and vice versa, with scan angles adjusted appropriately 
when required. 

Thus, Fig. 3 schematically illustrates, in a manner similar to Fig. 2, the operation of CT 
scanner 20 using 180^ reconstruction, in accordance with another preferred embodiment of the 
present invention. An image slice at Zq is reconstructed using data acquired from the four 
rows of array 30 over a half-revolution of gantry 32, from 9q to Oo+lSO^. The use of 180^ 
reconstruction allows the helical path of tube 28 to have a substantially greater pitch than in 
360^ reconstruction. In the case shown in Fig. 3, the pitch is equal to 1.5 times the width of 
detector array 30. For 180^ reconstruction in accordance with the principles of the present 
invention, using a detector array having n rows, the pitch is preferably equal to or less than 
2(n-l)/n times the width of the array. 

As described above, 1 80^ reconstruction typically uses data acquired over an angular 
extent that is somewhat greater than 180^, generally by an amoimt equal to the fan angle of the 
X-ray beam. For the sake of simplicity in describing the present invention, this difference will 
be disregarded. It will be clear to those skilled in the art how the methods described herein 
may be adapted to take the fan angle into account. 

Fig. 4 schematically illustrates the Z-dimension of the detection area covered by each 
of the rows of array 30, over a 360^ revolution of gantry 32, in accordance vnth another 
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preferred embodiment of the present invention. The vertical axis at the left of the graph shows 
the view angle 0, as described above. The vertical axis at the right of the graph shows the 
average time at which the successive views are acquired, wherein the scan begins at a time Tq, 
"and'TR is thp-timp'rpqiiirpd-fnr-a-cnmplete'revQlution-of-gantry- 32— It^ — 
that due to fan beam to parallel beam rebining, each view is actually acquired during a short 
time window and not at a specific time. The helical scan path represented by Fig. 4 has a pitch 
equal to half the width of the array. 

As shown in Fig. 4, assuming that 180^ reconstruction is used, an image corresponding 
to axial position Zq may be reconstructed using data acquired jfrom ROW 1 and ROW 2 over a 
time "window" from Tq to To+Tr/2. A second image may similarly be reconstructed at Zq 
using data acquired from ROW 2 and ROW 3 over the time window from To+Tr/2 to Tq+Tr. 
Another such image may subsequently be reconstructed from ROW 3 and ROW 4, and 
similarly, an image at Zq may be reconstructed from data acquired over any half-revolution 
within the time interval from Tq to To+3Tr/2. Each of the images reconstructed in this 
manner represents substantially the same cross-sectional slice through subject 22, seen in a 
different, respective time window. 

Preferably, the images corresponding to successive time windows are reconstructed in 
pipeline manner, during the scan, and are displayed on-line by display unit 44. More 
preferably, the images are displayed successively a quasi-continuous, "cine" mode, and thus 
show changes occurring in the body of subject 22 at the slice position Zq. 

Alternatively or additionally, images at Zq having overlapping time windows may be 
reconstructed and displayed in this manner. In this case, to reduce computational effort, the 
entire image is preferably not reconstructed for each time window. Rather, for each 
successive, overlapping window, a partial matrix of new CT values is calculated and added 
into the image, while a corresponding matrix from the first half of the window is subtracted. 
Altematively, the new matrix may be averaged with the corresponding matrix from the 
preceding window, so as to modify and/or improve the quality of the image. Methods of 
modifying and updating the image are fiirther described in the above-mentioned Israel patent 
application entitled "Real-time Dynamic Image Reconstruction," incorporated herein by 
reference. 

For 360^ reconstruction, image slices may similarly be acquired and updated, as long 
as the pitch of the helical path of tube 28 is substantially less than (n-l)/n times the width of 
array 30. 

Preferably, a series of planar slices are reconstructed at a corresponding series of axial 
positions covering a range of interest within the body of subject 22. Zq may, for example, be 
the first position in such a series, followed by subsequent positions Zi, Z2, etc., along the Z- 
axis, as shown in Fig. 4. Image reconstruction circuitry 40 receives data over an angular range 
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substantially equal to the reconstruction angle and reconstructs a first planar image slice at Zq, 
as described above. While the slice at Zq is being reconstructed, data are acquired over a 
similar angular range in the vicinity of Z^. Preferably, the image slice at Zq is displayed by 

display unit 44 wh ile the slice at Zi is recon structed. This pr ocess of acq uisition, 

5 reconstruction and display is preferably repeated with respect to Z2, and so forth, over the 
entire series. 

Further preferably, the data acquired in the vicinity of each of the positions Zq, Zj, Z2, 
etc., is stored and used in subsequent image processing, reconstruction and display. Thus, for 
example, at least some of the data used in reconstructing the slice at Zq are incorporated in the 

10 reconstruction of the slice at Zj, and so forth. By using such overlapping data sets in 
reconstructing image slices at successive positions, closely-spaced slices may be produced, so 
that features within the subject's body may be seen in greater detail. Additionally, image 
reconstruction circuitry 40 is preferably adapted to reconstruct two or more such slices 
simultaneously, so that multiple slices may be reconstructed and displayed in rapid succession. 

15 It will be apparent to those skilled in the art that the principles of the present invention 

may be applied to CT scanners of various types, including multi-slice scanniers that 
simultaneously produce multiple planar image slices, and oblique scanners, which produce 
image slices along planes at oblique angles relative to the long axis of the subject's body. 

It will be appreciated that, 180 degree and 360 degree rotations are utilized in the above 

20 description for simplicity. However, actual data collection may extend to the reconstruction 
angle plus the fan beam angle under certain reconstruction schemes. 

It will further be appreciated that the preferred embodiments described above are cited 
by way of example, and the full scope of the invention is limited only by the claims. 
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CLAIMS 

1. A method for reconstructing a planar image slice in a CT scanner having a 
predetermined reconstruction angle and including a detector array having n rows, n being an 
integer-greater-than4,-said:^method-comprising^ — - 

acquiring X-ray attenuation data jfrom the detector array along a predetermined portion 
of a helical scan path in a vicinity of an axial position corresponding to the planar image slice, 
wherein the portion has an angular extent that is generally equal to the reconstruction angle; 

processing the data to reconstruct an image of the slice, using data acquired 
substantially only along the first portion of the scan path. 

2. A method according to claim 1, wherein acquiring X-ray data fi-om the detector array 
comprises acquiring data fi-om detector elements in at least two rows of the detector array, and 
processing the data comprises interpolating the data acquired from the at least two rows. 

3. A method according to claim 1 or 2, wherein acquiring X-ray attenuation data along 
the predetermined portion of the helical scan path comprises acquiring data along a helical 
path having a pitch that is less than or equal to (n-l)/n times a width of the detector array, 
measured in the axial direction, and wherein processing the data to reconstruct the image 
comprises processing the data using 360*^ reconstruction. 

4. A method according to claim 1 or 2, wherein acquiring X-ray attenuation data along 
the predetermined portion of the helical scan path comprises acquiring data along a helical 
path having a pitch that is less than or equal to 2(n-l)/n times a width of the detector array, 
measured in the axial direction, and wherein processing the data to reconstruct the image 
comprises processing the data using 1 80° reconstruction. 

5. A method according to any of the preceding claims wherein processing the data to 
reconstruct the image comprises processing the data for a given portion while the data is being 
acquired. 

6. A method according to any of the preceding claims, and comprising acquiring data 
along a second, successive portion of the scan path, wherein processing the data to reconstruct 
the image comprises processing the data acquired along the predetermined portion of the 
helical scan path while acquiring the data along the second portion. 

7. A method according to claim 6, wherein processing the data acquired along the 
predetermined portion of the helical scan path comprises displaying the image while acquiring 
data along the second portion. 

8. A method according to claim 6 or 7, and comprising processing the data acquired along 
the second portion of the scan path to reconstruct a second image. 
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9. A method according to claim 8, and comprising storing at least some of the data 
acquired along the predetermined portion of the scan path, wherein processing the data 
acquired along the second portion of the scan path comprises processing the data acquired 
along-the-second-pdrtion-together^ith-the"^^^ 

portion to reconstruct the second image. 

10. A method according to claim 8 or 9, wherein processing the data acquired along the 
second portion of the scan path to reconstruct the second image comprises deriving CT values 
from the data and averaging the values with other CT values derived from the attenuation data 
acquired along the predetermined portion of the scan path. 

11. A method according to claim 8 or 9, wherein processing the data acquired along the 
second portion of the scan path to reconstruct the second image comprises deriving CT values 
from the data and subtracting the values from other CT values derived from the attenuation 
data acquired along the predetermined portion of the scan path. 

12. A method according to any of claims 8-11, wherein processing the data acquired along 
the second portion of the scan path to- reconstruct the second image comprises producing an 
image of the slice having improved image quality. 

13. A method according to any of claims 8-12, wherein processing the data acquired along 
the second portion of the scan path to reconstruct the second image comprises producing an 
image showing a change in the body of a subject in a vicinity of the slice. 

14. A method according to any of claims 8-13, wherein processing the data comprises 
displaying the image and the second image in a cine mode, 

15. A method for reconstructing a planar image slice in a helical mode CT scanner having 
a predetermined reconstruction angle and including a detector array having a plurality of rows 
detectors, the method comprising: 

reconstructing said slice using data acquired during a first time window to form a first 
image; and 

reconstructing said slice using data acquired during a later time window to form a 
second image. 

16. A method according to claim 15 and including: 
successively displaying said first and second images. 

17. A method according to claim 15 or claim 16 wherein the first and second images are 
reconstructed using data acquired by more than one row of detectors and wherein at least one 
of the rows used to reconstruct one of the images is different from any of the rows used to 
reconstruct the other of the images. 
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18. A method according to any of claims 15-17, and comprising reconstructing and 
displaying a third image of the slice from data acquired during a third time window. 
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